Abstract -Wireless communication are emerging rapidly in our daily life. For an example in mobile communication current trend we are moving from 4G communication towards 5G communication near the year 2020.Near future 5G communication will be operating at short wavelength, it is more to small cell communication. As we know rain impairment is one of the factor need to be consider by link designer especially in tropical region. In this paper, specific rain attenuation been discussed. An analysis and modelling of α and k value which are known as regression coefficient at 5.8 GHz been compared and presented for three different regression coefficient, α and k factor models. ITU-R, Ayayi and Din model are the most popular for specific rain attenuation predictions in tropical regions by researchers. At the end of the analysis, new regression coefficient factor for operating frequency at 5.8 GHz been establish by comparing all the three models for tropical region. It was found new value of regression coefficient, α = 0.63, k = 0,13 for operating microwave frequency at 5.8 GHz suits well for the tropical region. This study will be useful information for researchers, link operators and network designers for 5G network in future.
I. INTRODUCTION
Specific rain attenuation AS (db/km) is adopted using the ITU-R model which assumes a power law relationship between two general approaches are used to calculate [1] . The empirical relation between AS (dB/km) and R(mm/h), can be rewritten as, where k and α are the regression coefficients determined at a particular frequency once carried out regression on the theoretically calculated values of specific attenuation to arrange the rain rate with known rain drop size distribution. Therefore, the values of α and k are functions of frequency, drop size distribution (DSD), rain, temperature and polarization of the radio wave.
II. RAIN ATTENUATION
Attenuation in terrestrial link can be accurately predicted if the rain can be precisely described all the way along the path and an integral of all the individual increments of rain attenuation caused by the drops encountered along the path [2] . According to ITU-R for point to point terrestrial link communication, Leff an estimate of path attenuation with rain rate exceeded for 0.01% of time given by [2] :
whereby, As is specific attenuation and k, α is regression coefficient.
r -path reduction factor and d -link distance.
Using linear regression model, any measured data can be used to establish a model. A new linear regression was performed based on the measured data for specific rain attenuation and rain fall. Equation 3, deduce the logarithm method,
III.METHODOLOGY
A 200 meter path link was set up in Johor Baharu, Malaysia with a trans receiver operate at a frequency of 5.8 GHz. All the received signal data were sampled at interval of one minute with 95% of validity most of the time for one year precipitation data using tipping bucket rain gauge with sensitivity of 0.2mm installed at the measurement site from June 2011 to May 2012.The precipitation data and rain attenuation data was recorded at the same period of time.. Table 1 shows measured cumulative distributions of rain rate over a year period, while figure 1 shows the experimental set up. figure 2 presents the complementary cumulative distribution function (CCDF) of the rainfall rate from June 2011-May 2012 in Johor Baharu It was observed at 99.99% availability of time (P), the rain rate was 120 mm/h. From the CCDF graph for rain attenuation, a table for rain attenuation against percentage of time or outage level can be drawn. From table 2, the measured rain attenuation (A0.01) for the 0.01% unavailability of time (P) or 99.99% availability of time (P) at 5.8 GHz was determined. From table 2, it was observed, when rain attenuation increases, the percentage of time or the outage level decreases. At 99.99% availability of time (P), the recorded rain attenuation from the CCDF graph was at 3.5 dB.
IV. RESULTS
Two parameters known as specific rain attenuation (As) and measured rain rate, R can be deduce using linear regression model. The new values for regression coefficients k and α was estimated using the indirect measurement technique based one year rain attenuation measurements at lower operating frequency at 5. Table 3 summarized the three predicted models for k and α value. Figure 4 shows the comparison for the entire predicted models (ITU-R, Ayayi and Din) with the measured data at 5.8 GHz. Using Equation (3) using simple logarithm technique. figure 5 shows the linear regression graph to identify the new k and α value for the specific rain attenuation.
known, using the logarithm method from equation (3) where, k = 0.1380 and α = 0.63 The proposed regression coefficient values for k and α was based on the annual average rain attenuation measurement data for a one year period and was been compared (model validation) with the predicted ITU-R, Ayayi, and Din model. Figure 6 shows the model validation for proposed k and α value with three predicted model (ITU-R, Ayayi and Din) for specific rain attenuation at 5.8 GHz.
From the graph in figure 6 , it was observed that the proposed value for k and α, specific rain attenuation using the measured rain rate is closer to the measured attenuation when compared with all the three predicted models. Specific rain attenuation was obtained via the total average rain attenuation for a year period in percentage of time divided with the path length of the link whereby the other three predicted model, the k and α value were obtained through Drop Size Distribution (DSD) measurement. The location where the measurements were taken from must also be taken into consideration as different geographical area have different rain fall rate. 
V. CONCLUSIONS
Using the average annual rain attenuation and indirect measurement technique, the regression coefficient k and α value was proposed using the linear regression technique and compared with the previous regression coefficient, k and α value for the microwave operating frequency at 5.8 GHz links. The proposed value for k and α is higher than the predicted value from ITU-R, Ayayi, and Din. The proposed k and α value captured in Malaysia tropical climate over one year base on the rain rate and rain attenuation. The new proposed k and α value for the regression coefficient using the annual average measurement rain attenuation using indirect method was proposed for specific rain attenuation measurement in tropical regions. Further, longer measurement periods on rain attenuation data would enhance the findings of the research near future. Further technique can be used to determine, k and α value for microwave system operating at higher frequency using the same method in future. 
